Dysregulation of MAP Kinase Signaling Pathways Including p38MAPK, SAPK/JNK, and ERK1/2 in Cultured Rat Cerebellar Astrocytes Exposed to Diphenylarsinic Acid.
Diphenylarsinic acid (DPAA) was a major compound found in the arsenic poisoning incident that occurred in Kamisu, Ibaraki, Japan in 2003. People exposed to DPAA via contaminated well water suffered from several neurological disorders, including cerebellar symptoms. We previously reported that DPAA induces cellular activation in cultured rat cerebellar astrocytes, dose-dependent promotion of cell growth (low DPAA), cell death (high DPAA), and increased phosphorylation of mitogen-activated protein (MAP) kinases (p38MAPK, SAPK/JNK, and ERK1/2). Moreover, DPAA induces up-regulation of oxidative stress-counteracting proteins, activation of CREB phosphorylation, increased protein expression of c-Jun and c-Fos, and aberrant secretion of brain-active cytokines (MCP-1, adrenomedullin, FGF2, CXCL1, and IL-6). Here, we explored the role of MAP kinases in DPAA-induced activation of astrocytes using specific MAP kinase signaling inhibitors [SB203580 (p38MAPK), SP600125 (SAPK/JNK), SCH772984 (ERK1/2), and U0126 (MEK1/2, a kinase for ERK1/2)]. DPAA-induced activation of MAP kinases had little contribution to DPAA-induced cell growth and death. On the other hand, a power relationship among MAP kinases was also observed, in which p38MAPK suppressed DPAA-induced SAPK/JNK and ERK1/2 activation, whereas ERK1/2 and MEK1/2 facilitated p38MAPK and SAPK/JNK activation. In addition, SAPK/JNK had minimal effects on the activation of other MAP kinases. DPAA-induced activation of transcription factors and secretion of brain-active cytokines were submissively but intricately dominated by MAP kinases. Collectively, our results indicate that DPAA-induced activation of MAP kinases is neither a cell growth-promoting response nor a cytoprotective one but leads to transcriptional disruption and aberrant secretion of brain-active cytokines in cerebellar astrocytes.